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AMENDMENT UNDER 37 C.F.R. § 1.111 ATT Y DOCKET NO.: Q77276 

U.S. APPLN. NO.: 10/654,972 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (currently amended): A boundary-scan device to a macro, comprising: 

a plurality of signal paths connected to the a macro, each having a data signal input end 
and a data signal output end for signal transmission during normal mode operations; and 

a plurality of circuitri e s circuits for said plurality of signal paths, respectively, each 
having capability of capturing a signal transmission event that a signal has past passed through 
one of said plurality of signal paths during test mode operations; 

wherein each of said plurality of circuits includes a gate having an input coupled to said 
data signal output end of one of said signal paths, and a scan cell having a capturing input 
coupled to an output of said gate . 

2. (canceled). 

3. (currently amended): Th e boundary scan d e vic e as claimed in claim 1 , A 
boundary-scan device comprising: 

a plurality of signal paths connected to a macro, each having a data signal input end and a 
data signal output end for signal transmission during normal mode operations; and 

a plurality of circuits for said plurality of signal paths, respectively, each having 
capability of capturing a signal transmission event that a signal has passed through one of said 
plurality of signal paths during test mode operations; 
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wherein each of said plurality of circuitsries includes a gate having an input coupled to 

said data signal output end of one of said signal paths, and two scan cells of different types, each 

having a capturing input coupled to an output of said gate. 

4. (currently amended): The boundary-scan device as claimed in claim 2 1, 
wherein each of said plurality of circuitri e s circuits includes a selector having an output 

coupled to said data signal output end of one of said plurality of signal paths, a first input 

coupled to said data signal input end of said one signal path, and a second input coupled to said 

scan cell for said one signal path, and 

wherein said plurality of circuitries include a selector controlling logic unit, 

said selector controlling logic unit enabling each of said selectors to connect the fist input 

thereof to the output thereof during normal mode operations, 

said selector controlling logic unit enabling each of selected ones of said selectors to 

connect the first input thereof to the output thereof and enabling each of non-selected ones of 

said selectors to connect the second input thereof to the output thereof during test mode 

operations. 

5. (original): The boundary-scan device as claimed in claim 4, wherein said selector 
controlling logic unit includes a plurality of first logic elements, each controlling one of said 
selected ones of said selectors, and a plurality of second logic elements, each controlling one of 
said non-selected ones of said selectors. 

6. (original): The boundary-scan device as claimed in claim 4, wherein said selector 
controlling logic unit includes a first logic element controlling each of said selected ones of said 
selectors, and a second logic element controlling each of said non-selected ones of said selectors. 
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7. (currently amended): The boundary-scan device as claimed in claim 3, 
wherein each of said plurality of circuitri e s circuits includes a selector having an output 

coupled to said data signal output end of one of said plurality of signal paths, a first input 
coupled to said data signal input end of said one signal path, and a second input, 

said second input of each of said selectors being coupled to one of said two scan cells for 
said one signal path, and 

wherein said plurality of circuitri e s circuits include a selector controlling logic unit, 

said selector controlling logic unit enabling each of said selectors to connect the fist input 
thereof to the output thereof during normal mode operations, 

said selector controlling logic unit enabling each of selected ones of said selectors to 
connect the first input thereof to the output thereof and enabling each of non-selected ones of 
said selectors to connect the second input thereof to the output thereof during test mode 
operations. 

8. (original): The boundary-scan device as claimed in claim 7, wherein said selector 
controlling logic unit includes a plurality of first logic elements, each controlling one of said 
selected ones of said selectors, and a plurality of second logic elements, each controlling one of 
said non-selected ones of said selectors. 

9. (original): The boundary-scan device as claimed in claim 7, wherein said selector 
controlling logic unit includes a first logic element controlling each of said selected ones of said 
selectors, and a second logic element controlling each of said non-selected ones of said selectors. 
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10. (currently amended): The boundary-scan device as claimed in claim 1, wherein 
each of said plurality of signal paths and one of said plurality of circuitri e s circuits form one of a 
plurality of boundary scan cells. 

11. (original): The boundary-scan device as claimed in claim 10, 
wherein said plurality of boundary scan cells include: 

a plurality of input boundary scan cells, each being coupled, at said signal data 
input end thereof, to one of a plurality of output pins of a peripheral circuit and, at said signal 
data output end thereof, to one of a plurality of input pins of the macro; and 

a plurality of output boundary scan cells, each being coupled, at said signal data 
input end thereof, to one of a plurality of output pins of the macro and, at said signal data output 
end thereof, to one of a plurality of input pins of the peripheral circuit, 

wherein each of said plurality of input boundary scan cells allows signal 
transmission through said signal path thereof from said signal data input end to said signal data 
output end when the peripheral circuit is a device under test during test mode operations, 

wherein each of said plurality of output boundary scan cells allows signal 
transmission through said signal path thereof from said signal data input end to said signal data 
output end when the macro is a device under test during test mode operations. 

12. (original): The boundary-scan device as claimed in claim 11, 

wherein each of said plurality of input boundary scan cells includes an input-side 
gate haying an input coupled to said data signal output end thereof; 

wherein said plurality of input boundary scan cells include a plurality of scan 
cells, respectively, which are interconnected to form an input-side portion of a scan chain; 
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wherein, during test mode operations, said plurality of scan cells of said input-side 
portion of said scan chain are operative to capture gate outputs of said input-side gates, 
respectively, for shifting each of said captured gate outputs through said scan chain; 

wherein, during test mode operations, said plurality of scan cells of said input-side 
portion of said scan chain are operative to update outputs, respectively; 

wherein each of said plurality of input boundary scan cells includes an input-side 
selector having a first input coupled to one of said signal data input ends and a second input 
coupled to one of said plurality of scan cells of said input-side portion of said scan chain; 

wherein, when the peripheral circuit is a device under test during test mode 
operations, each of said input-side selectors selects a signal on one of said data signal input ends 
to appear on the mating one of said data signal output ends; 

wherein each of said plurality of output boundary scan cells includes an output- 
side gate having an input coupled to said data signal output end thereof; 

wherein said plurality of output boundary scan cells include a plurality of scan 
cells, respectively, which are interconnected to form an output-side portion of said scan chain; 

wherein, during test mode operations, said plurality of scan cells of said output- 
side portion of said scan chain are operative to capture gate outputs of said output-side gates, 
respectively, for shifting each of said captured gate outputs through said scan chain; 

wherein, during test mode operations, said plurality of scan cells of said output- 
side portion of said scan chain are operative to update outputs, respectively; 
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wherein each of said plurality of output boundary scan cells includes an output- 
side selector having a first input coupled to one of said data signal input ends and a second input 
receiving said updated output; and 

wherein, when the macro is a device under test during test mode operations, each 
of said output-side selectors selects a signal on one of said data signal input ends to appear on the 
mating one of said data signal output ends. 

13. (original): The boundary-scan device as claimed in claim 10, wherein each of 
said plurality of boundary scan cells is coupled to one of pins of the macro and allows signal 
transmission from said data signal input end thereof to said data signal output end thereof for the 
signal to be captured. 

14. (original): The boundary-scan device as claimed in claim 13, 

wherein each of said plurality of output boundary scan cells includes a gate 
having an input coupled to said data signal output end thereof; 

wherein said plurality of boundary scan cells include a plurality of scan cells, 
respectively, which are interconnected to form a scan chain; 

wherein, during test mode operations, said plurality of scan cells of said scan 
chain are operative to capture gate outputs of said gates, respectively, for shifting each of said 
captured gate outputs through said scan chain; 

wherein, during test mode operations, said plurality of scan cells of said output- 
side portion of said scan chain are operative to update outputs, respectively; 
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wherein each of said plurality of boundary scan cells includes a selector having a 

first input coupled to one of said data signal input ends and a second input receiving said updated 

output; and 

wherein a test control signal indicating a device under test during test mode 
operations causes selected one of said selectors to select a signal on one of said data signal input 
ends to appear on the mating one of said data signal output ends. 

15. (original): The boundary-scan device as claimed in claim 12, 

wherein each said plurality of boundary scan cells includes a first scan cell of the 
first type and a second scan cell of the second type; and 

wherein said first scan cells are interconnected form a first scan chain for shifting 
captured data from one to another of said first scan cells and updating outputs, and said second 
scan cells are connected serially one after another to form a second scan chain for shifting 
captured data from one to another of said second scan cells. 

16. (original): The boundary-scan device as claimed in claim 14, 

wherein each said plurality of boundary scan cells includes a first scan cell of the 
first type and a second scan cell of the second type; and 

wherein said first scan cells are interconnected to form a first scan chain for 
shifting captured data from one to another of said first scan cells and updating outputs, and said 
second scan cells are connected serially one after another to form a second scan chain for shifting 
captured data from one to another of said second scan cell. 
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17. (original): The boundary-scan device as claimed in claim 12, wherein, during 
normal mode operations, each of said selectors selects a signal on one of said data signal input 
ends to appear on the mating one of said data signal output ends. 

18. (original): The boundary-scan device as claimed in claim 14, wherein, during 
normal mode operations, each of said selectors selects a signal on one of said data signal input 
ends to appear on the mating one of said data signal output ends. 

19. (original): The boundary-scan device as claimed in claim 15, wherein, during 
normal mode operations, each of said selectors selects a signal on one of said data signal input 
ends to appear on the mating one of said data signal output ends. 

20. (original): The boundary-scan device as claimed in claim 16, wherein, during 
normal mode operations, each of said selectors selects a signal on one of said data signal input 
ends to appear on the mating one of said data signal output ends. 

21 . (new): A boundary scan test circuit for performing signal transmission from an 
input end to an output end during normal mode, for performing scan input/output of a test pattern 
with an external terminal for exclusive use of a test during test mode operations, and for 
capturing a gate output of a signal appearing at said output end after the signal being transmitted 
to said output end from said input end during the test mode, 

comprising: 

an input side boundary scan cell, inserted in each of signal paths at a boundary of a 
macro, which transmits a signal from said input end to said output end in response to a test 
control signal that is selected when an external side of the macro is regarded as a test object 
during the test mode; and 
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an output side boundary scan cell, inserted in each of output signal paths at the boundary 

of the macro, which transmits a signal from said input end to said output end in response to a 

turning over signal of said control signal during the test mode. 

22. (new): The boundary scan test circuit as claimed in claim 1 , 

wherein said input side boundary scan cell includes a scan cell, which constitutes a scan 
chain, and captures said gate output of said signal appearing at said output end, scan shifts and 
provides an updated output during the test mode, and a selector, which receives said updated 
output of said scan cell and a signal applied to said input end, and selects a signal applied to said 
input end in response to said test control signal and outputs the selected signal to said output end 
during the test mode, and 

wherein said output side boundary scan cell includes a scan cell, which constitutes a scan 
chain, and captures said gate output of said signal appearing at said output end, scan shifts and 
provides an updated output during the test mode, and a selector, which receives said updated 
output of said scan cell of said output boundary scan cell and a signal applied to said input end, 
and selects a signal applied to said input end in response to said turning over signal of said test 
control signal and outputs the selected signal to said output end during the test mode. 

23. (new): The boundary scan test circuit as claimed in claim 22, wherein said scan 
cells include a scan cell, which constitutes said scan chain, and captures said gate output of said 
signal appearing at said output end and captures said captured gate output during the test mode, 
and a scan cell, which constitutes another scan chain of the different method, scan shifts, and 
provides an updated output. 
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24. (new): The boundary scan test circuit as claimed in claim 22 or 23, wherein said 

selector selects a signal applied to said input end during the normal mode. 
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